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Results (Continued)

Experimental Design

Background

Functional Near-Infrared Spectroscopy (fNIRS) is a * The motor cortex was targeted due to its established HbO Averaged Across 10 to 20 s HbO Fisher Z
noninvasive functional neuroimaging method which uses response (activity in left motor cortex from right hand). — IM >
near-infrared light to map hemoglobin changes as a proxy  Symmetrical channels 9 (S3-D5, contralateral, green) and 37 o

for brain activity. (S13-D11, ipsilateral to channel 9, orange) were analyzed as

9 is expected to have stronger induced activity than 37.

Source ® Source
; N@C@ . O LC Detector

| /4 ® scpetector

S “ St Channel

Skull

a I-oz
M
04 M

oy
=]
I

. -0.5
A RN > CSF
S i P Figure 3. Group-level topographies of mean amplitudes (left) and
correlation coefficients (z values) between AHbO in long channels
LPA (i 1o and their corresponding short channels (right).
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fNIRS offers three key advantages over the gold standard of 5 5 F.|gu.r<-?= 4. Scatter  plots
. . . . . - s N (individual data) and bar graphs
functional neuroimaging, fMRI (functional magnetic resonance 2 £ E — ,
imaging): S S 0s- T (group mean) of correlation
 fNIRS costs less than fMRI. u 2 g ™ cc;efflulent; (I;)e;v;/efn AHtl:g
* fNIRS is more portable relative to fMRI. Iz Right View N 50 cnanneis = -an Jor
5 5 and deoxyhemoglobin (AHbR).

 fNIRS works for patient populations incompatible with fMRI

such as infants, the elderly, and those with implants. Figure 1. The custom moto.r cortex fNIRS layout, with 16 sources ﬁ*& \;@‘ .VaI.ues of Fontralateral and
and detectors. 16 short-distanced detectors were placed next Sy . ipsilateral pairs from the same
Research Objective to each NIRS source to monitor the local physiological noise. session were connected in the
: : . . . . . itivi ' ' ' ' ' 20- scatter lots. For AHDbO,
. A major contaminant in fNIRS is physiological interference The sensitivity profile obtained by Monte Carlo simulations is 0.20 T o

channel 37 was found to more
closely correlate with short
channel noise than channel 9
did under a two-tailed t-test (p
=0.0016, n =52).

shown for the left and right sides of the brain.

from the path that NIR light travels.
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activity and improve fNIRS accuracy once removed. <4t o 150 a0 a0 a0 <.0.5" 0 1t0 00 ae0 ang * On the ipsilateral side, where no brain activity is
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Hr:)wevelr, dat.a tpr:o.ce.ssfmg approaches using short-distanced : 1 : N resembled short channel data.
channels are in their infancy. 4 ' ' ' ' 0.5— ' ' ' ' .. : . :
Y 0 10 20 30 40 _ 0 10 20 30 40  These findings confirm the presence of physiological
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Data Collection i PSD. CC = 0,92 : PSD. CC = 0,07 noise in fNIRS and can inform future data processing.
L . S o | G 2 | | * Future optimization of fNIRS can lead to more
* Acquisitions from both short- and long-distanced channels G . | 5 _ . . .
were collected on 13 healthy human participants under an ol Z ol | accessible diagnosis of mental health disorders and an
_ = 1 - - — B - - — improved understanding of brain function.
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